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Detailed Report 

1 . Name of invention 
Stamper 

2. Sphere of the patent application 
(Claim 1) 

Claim 1 is concerning a stamper which has the following characteristics: The part 
of a metal mold for an optical recording substrate which is exposed to light, developed, 
and where the positive resist is removed from the glass master disk is called the exposed 
area. The area where positive resist remains unexposed is called the resist area. The 
groove width of the exposed area is wider than the groove width of the resist area. 

3 . Detailed explanation of invention 
(Field of industrial use) 

This invention is concerning a stamper which is a metal mold for an optical 
recording substrate. 

(Prior art) 

The former manufacturing method for a metal mold for an optical recording 
substrate is explained using figure 4. After an adhesion-promoting treatment is 
administered to a glass master disk 1, positive resist 2 is applied. Radiation 4 from an 
instrument such as an argon or helium-cadmium laser is focused by an objective lens 3, 
and the positive resist 2 is exposed to light (figure 4 (a)). After that, it is developed using 
an alkali based solution (figure 4 (b)). Next, it is baked at a post-bake temperature of 70 
to 120°C, and the moisture contained in the resist is removed (figure 4 (c)). Then a thin 
film such as silver or nickel is formed on the surface by sputtering or another vapor 
deposition process. After that, it is electro plated with nickel to form a thick nickel layer 5 
with approximately 300 micron thickness or more (figure 4 (d)). This thick nickel layer 5 
is removed from the glass master disk 1, and it is called either a master or stamper (figure 
4 (e)). Normally this metal master or stamper is used to make replicas which are used as 
optical recording substrates (figure 4 (f)). The optical recording medium is manufactured 
by setting up an optical magnetic recording film covered by a protective film, or by setting 
up a crystal-amorphous phase change film on this optical recording substrate (for 
simplicity, it will be called the substrate in the following). 

Normally, the process of recording signals on the exposed area (1) is called on 
groove or in-groove recording. When the signals are recorded on the resist area (2), this 
is called between-groove or on-land recording. However, as shown by e in figure 4, when 
a replica is made using a mother stamper 5 a that has been taken from the master as a metal 
mold, the surface profile seen by the optical head is a negative of a conventional replica 
which has been made from either a master or stamper (see figure 4 (f)). Therefore, the 
mother replica is not considered at all here, and the explanation proceeds with a replica 
which has been taken from a conventional master or stamper. 
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The area which is exposed to light, developed, and where the positive resist is 
removed from the glass master disk during the mastering process is called the exposed 
area figure 4 (c) (1). The portion where the positive resist remains unexposed is called the 
resist area (d) (2). In this case, with the former stamper, the exposed part (1) is narrower 
than the resist part (2). Also, because the remaining resist (3), on-groove recording which 
records signals on the exposed area (1) has not provided good signal quality. Because of 
this, between-groove recording which records signals on the resist area (2) has been 
suggested (See Japan patent No. S 60-50733, No. S 61-13458, No. S 61-22450, etc.). 

(Problem that this invention tries to solve) 

However, there are also problems with this between-groove recording. That is, as 
shown in figure 5, it has been found that the shape of the resist area (2) cannot be 
maintained before and after post baking during the mastering process, leading to a noisy 
signal. The stamper acquired from this mastering process is shown in figure 6. When an 
optical recording medium is manufactured on this substrate, on-groove recording is noisy 
due to the resist remaining in the narrow groove. Meanwhile, between-groove recording 
takes advantage of the fact that the carrier is high because the recording area is wider than 
for on-groove, but uneven resist thickness and/or unstable groove shape causes noise, and 
the signal quality cannot be improved much. 

Therefore, the object of this invention is to offer a stamper which has a high signal- 
to-noise ratio and high quality. 

(Steps for solution) 

The stamper in this invention has the following characteristics: The part of a metal 
mold for an optical recording substrate which is exposed to light, developed, and where 
the positive resist is removed from the glass master disk is called the exposed area. The 
area where positive resist remains unexposed is called the resist area. The groove width of 
the exposed area is wider than the groove width of the resist area. 

(Example of practice) 

This invention is going to be explained using the following example of practice. 

Figure 1 is the mastering process which makes the stamper of this invention. The 
areas where this process differs from the former one is a: exposing to light; b: 
development; c: post bake. First, a method which increases the exposed groove width to 
make it wider than the resist groove width is going to be explained. 

1 . lower objective lens NA. 

2. increased exposure power. 

3 . offset objective lens; not just focus on the resist area but de- focus it. 

4. increased development time 

5 . increased post bake temperature 
These methods are considered. 

*former processing condition 
1 . exposure conditions 
objective lens NA = 0.93 
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power = 3mW 
just focus 

2. developing time 
time: 40 seconds 

3 . post bake condition 
temperature: 80°C 
time: 1 hour 

♦process conditions which increase the width of the exposed groove according to this 
invention 

1. exposure conditions 

objective lens NA = 0.70 

power = 5.7 mW 

de-focus 

4. developing time 
time: 60 seconds 

5 . post bake condition 
temperature: 120°C 
time: 1 hour 

Stampers were made by each mastering processes, and polycarbonate substrates were 
molded. The results were as follows. 

Width of the exposed area of the substrate manufactured by the former process = 0.5 
micron. 

Width of the exposed area of the substrate manufactured by the process in this invention = 
1.1 micron 

(track pitch is 1.6 micron) 

On each substrate, the following films were formed: AlSn 800 A, NdDyFeCo 1000 A, and 
AlSn 800 A. Then C/N was measured at 3.4 m/s linear speed, 17.7 micron domain length, 
and 30 kHz bandwidth. However, in order to keep the recording areas the as same, the 
recording areas the former medium and the medium of this invention were both 1.1 
microns. 

C/N Former medium 48 dB 

C/N Medium of this invention 54 dB 

As stated above, when an optical magnetic medium was manufactured using a 
stamper manufactured by the process in this invention, the C/N ratio was improved by 
6dB. 

This is explained in figure 2. Compared to the case where the resist area is 
deformed by the post bake, the exposing power is high and development time is long in 
the exposed area where the signal is written. Therefore, there is no remaining resist. The 
edge of the resist area where the signal is written, i.e. the interface 7 between exposed and 
unexposed areas, is cut sharply and there is no noise. The carrier is high since the exposed 
recording area is wide. It is assumed that this is why the C/N was improved. Figure 3 
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shows a substrate which was made using the stamper of this invention. In the figure, the 
hatched area represents the signal. 

(Effects of this invention) 

As explained above, by forming the substrate using the stamper in this invention, 
the width of the exposed area is wider than the resist area. This keeps the area where data 
is recorded from generating noise. An optical recording medium with high signal quality is 
offered. 

4. Simple explanation of figures 
Figures 1 (a) to (f): manufacturing process of the stamper of this invention. 
Figures 2 (a), (b): cross sections of the substrate for explaining the effects of this 
invention. 

Figure 3: cross section of the optical recording substrate manufactured by the stamper in 
this invention. 

Figures 4 (a) to (h): manufacturing process of former stamper. 

Figures 5 (a), (b): cross sections of a substrate for explaining problems with the former 

manufacturing process. 

Figure 6: cross section of an optical recording substrate manufactured using a stamper of 
the prior art. 

Applicant: Seiko Epson K.K. 
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